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—-(Ap(Au(k=1)))=f(k,u(k) ,Au(k)), ke[1,N],,
u(0)=au(l;), u(N+1)=Bu(l,)
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Existence of positive solution for discrete prescribed mean curvature four-point

boundary value problems
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Abstract: By using the fixed point theorem, we establish the existence and multiplicity of ( positive) solutions for the following
discrete four-point boundary value problem with one-dimension Minkowski mean curvature operator
—(Ap(Au(k-1)))=f(k,u(k) ,Au(k)), ke[1,N],,
u(0)=au(l,), u(N+1)=Bu(l,),
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is a monotonic increasing operator and ¢(s)=
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u'(t)y=a(t)f(u), t€(0,1),
u(0)=0, au(n)=u(l)
EfRRIAEAENE o 0<n<, O<a<1/n, AELPEI000 2 2 P sl 3 IR PERS K A5 1. MJE  sX 8o I Rk
SRS AR IR BB A A AE VAR AS R 2 24 38 B S I AN 9 ) | 938 F 2 AR TRl G 7 k4 1 21 T e
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.44 %, Banach 23 [A]
FE X a3 [a] E [ F25 ]
E,:={u€E:u(0)=ou(l,), u(N+1)=Bu(l,)},

E,;:={u€E,:u=0, min u(k)=60|ul,},
kelly,ly]gz
I, N+1-/ NN \ .
ﬁ$oqm4l,1oﬁx£mgm%@%%ﬁ
N+1 N+1
=1

K:E—E, Ku(t)=Y u(s), te[l,N+1],,
s=1

XFEEM ceR, ucE, %
Q)(C,M;t)=(b_l(C_KM(t>), IE[I’N+1:|Z’

N+1

T(c,u):% Zl’a)(c,u;t)+(1—ﬁ) i w(c,u;t)+z w(c,uzt),

t=1+1 t=l+1
[ (1) B IEAFSR IO u € E, R u(0) 20, 1€ [0,N+1], Hu(0)>0, 1 [1,,L],.
i g,(0) 1= min g(1,u), g,,(1):= max g(t,u) i 0<a<b HHEMHEL.



42 R R % M (B % R 55 60 &
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u(k):cl+iw(cz,v;t), (*)
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IERR B u:=B(v) MRS (2) B, DU A w2 By, RS E B A e € [L,+1,N],,
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oo T N+1-1,
B(v)(1,)-B(v)(0) 1-a

L l

<AB(v)(t,-1)<0, AB(v) (,-1) =

B(v)(1,)=AB(v)(t,)>0, Xfal#i(2) BiilElmt A k £ ¢, -1 SKAGMF d(Au(k-1))=
d(Au(t,-1) )+i v(t) , iR ¢ YERTS Au(k-1)=¢~' (¢(Au(t,—1))+i v(1t) ),Bﬁiﬁlﬁlm‘y\ 1 %

R 10 =1(0)+3, ¢ (oAt -1)+ 3 v(s) ). 4 o=, B (1) =u(0)+3 ¢ (6(Au(r,-1))+

Y v(s) ),EI]

s=k

S () ) L u(0)=au(t) M u(0)=% ¥ ¢ (o(Au(s-1))+

-1 -1

u(= 12 T o7 (o(Autn=1)+ T v(s) J+ X o7 (@(au(-1)+ T v(s) | (1<),
WY <, B,

-1 t -1

B (0=20 3¢ (6880 (1-1)+Z v(o) J+ X o7 (#(AB() (1,-1))+ X v(s) ).
RECLET:
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B (=120 307 (8880 (1)) +Z v(5) ]+ X &7 (#(AB(») (1)) + X v(s) | G

B (=125 3 07 (08B0 (5-1)-F v(5) )= 3 ¢ ($(ABG) (1-1)) - v(s) 5
B (=20 3 07 (80880 ()= 5 v(5) -5 67 (6B ()= T v(5) ) (1)

B3 7 BUEXHMEEM ueE, W u(k) =0, H1Au(k-1)1<1, A(d(Au(k-1))) <0 7, M

min u(k)=0|ul.,
kell,lhlg

Hrg=(N+1) 'min{/, ,N+1-1,}
iR HTF-A(P(Au(k-1))) <O0,fu BAEAH LMY, % m= min u(k),Wd m 8 YER,me

kell,hlg

fu(l), u(L) w1 =m, u(ly)>m, WAXERIE (k) BOETER (0,0) R, m) i E R EL y=mi;" k
B, NITT u( k) slﬂ(mnﬁﬂ m=(N+1) "' w347 u(l)=m, wu(l,)>m, WAYERAE u( k) B2 H
(N+1,0) F1(L, ,m) it E B Bk y=m(N+1-1,) " (N+1-k) ) F 77, NIfif u( k) <m(N+1-1,) "(N+1) Bl m=
(N+1) "(N+1-L) | ull, o %tﬁﬁﬁ%,k 1[11111[1] u(k)=0 | ull,, 0=(N+1) 'min{l, ,N+1-1,} ,

7€ X Nemytskii .+ _
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M5 3 FIGI3 5 A, D E,—~E, WERF, & X (2={u €E,: |ul. $1a_—a+N+1 B D,(Q) CO, i

Schauder A3l E L A1 D, 72 Q FA — NS AL BRIl (1) (6

FERR 2 BIERT, AR E R 1A B (1) BAOE A o, AT w (1) BAEEUE, BT
A(H(Au(k=1))) <O0,8rLL & (Au(k-1) ) Bk, H v 2 FMey, FHESUE «=0, M u b o] 5 HFEE
B 4 (0) =0, u(N+1) =0 Bp7],

M a==0H M u(0)=u(N+1)= 0,255 u & LIS u(t) =0, te [1,N],, BN u BAEF FLIEF il
FrEt, e [1,N], , #15 u(t,)= rEr[nlzjljlc]zu(t) >0, H Au(t,-1) =0, Au(t,) <0, M5 7 5,74, €<

I:l,N:IzJi’?%‘ min u<t> 29” u ||oo0

ell,lhlyg

M a=0, B (0,1)8 B u(N+1)<0, ] u(0)=0, u(ll)z;M(N+1><o,y\lzl%7ubﬂ1,ﬂaé'lfi7 il

u(l)=0|ull >0, FJE, i u(t)=0, re[0,N+1], H mi? u(t)=0|ul.. 4B=0, ac(0,1)5k

telly,ly]g

a,Be (0, )M, FIFRIER: S R HERE RS u(r) =0, 1€ [0,N+1],, R, e 1,,], Y,
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u(t) =0 | ul.>0,
EHL3 MUEM] . AR w e E, X D (w)=B(N,(w)) o Bw I 1, BUSERAA, (| w . =w(ty) o Hiu
1_
AL, €(0,0,], %, €[, ,N+1],, O;':=max lll+lz—ll, NIBZZHQ—ZI o AR, HT| B 7 A 8 A,
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D(E,) CE, HD,:E,—~ E, H BH ¥, MM (1) WIEM@SFN T D, (w)TE E, DAAEARZ M, R
Krasnoselskii A~ 3] '57&}% T EAEUN T 4518 T .
(a) [[D(w) l.sr, wll.=r,weE;
(b) [ID(w) ll.=ry, Wl.=r, weEE,,
SEUEZEIE (a) oL, B we E,H | w |, =r, r>0 W EEH 3 iy &M () . (), MEFEEL [0,
N+1], ffi15 | D, (w) .=,  max D, (w)=D,(w) (t,) . HIFIH6F1,D (w) b1 e, €[0,1,], 8 €[,

clo
N+1],0 H1,€[0,L], W, A58 6 FUERE 3 R (1) M F7fEr, € [L+1,N],, e [1,,-1],, i1
I D(w) ll.. =D, (w) (15)

to t -1

= 2 2o (0ADm (=1 F g w()) ]+ X &7 (#(AD,(w) (1,-1))+ 3 g(sw(s) ).
i AD (w) (1,-1) <0,

N
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<[1l ] (d)_l ( Zg’o,r,(S) ) )sr
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N+1
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N+1
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S—

1
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kell bz

01wl FIHRUEL BB | D (w) |l <ry , 0 ry> | D(w) [l =D (w) (t,) 0 1, €[0,1,], B, H513 6
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de’ ( (N+ll ||DW||w)+2g(sw(s)))+z¢ ( 1-B
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